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REDUCTI ON BACKGROUND OF THE | NVENTI ON

The present invention relates to devices for separating bodily

ti ssues ‘and, n®WOP'@Wi4i cul arly, to devices for separating oUREVUSRENII2TI
tissyes from 5 I nner structure tissues to dilate nasal passages of a
hunman nose. Humans are often subject to interior
obstructing of their nasal passages whi ch makes breathing nore
difficult. Exanples of such obstructing are a devi ated septum
typically resulting frominjury to the nose, swelling of I nterior
nose tissues due to allergic reactions, and the nasal synptons present

10 in those suffering with the comon col d. -lhke | ower portion of a
nostril, I mmedi ately interior the entrance to the nostril, is
known as a vestibule. The DILATOR PEEE FORCE REDUETION to a narrowed
neck-1i ke area call ed the nasal |, i D ages, posterior
to the nasal valve, wi den again. NeUSEP>OWFS — commonl y

occur at the nasal valve to thergoi t ifventidicreliiesado devices foiRyepatiting bodify

substantially bl ocked., Conmonly, the |lateral wall (i.e., the outer wall

tissues par HISgHes P%H&?Wﬁ@ﬂﬂi)éé?d%%%m@m nsgues fom o
lloose with the resglt sidaistructure tissues td fifhtehlisApa¥iapes dfiatfimidh ridsaW i n during
the inhal ation portion of the breathing process to substantially

or conpletely bl ock passage of Himansareofen $phiect 4o, anterior obstructing 0f Sheiy) sasal
particularly if such QRshidiGitich mikes Brcaffidy more difficult. Examples of such obstructing

are a deviated septum typically resulting from injury to the nose, swelling of
interior nose tissues due to allergic reactions, and the nasal symptoms present

10 in those suffering with the common cold. The lower portion of a nostril,
immediately interior the entrance to the nostril, is known as a vestibule. The
vestibule tapers inwardly to a narrowed neck-like area called the nasal valve.
Nasal passages, posterior to the nasal valve, widen again. Nasal obstructions
commonly occur at the nasal valve to the point that the nasal valve may be

15 substantially blocked. Commonly, the lateral wall (i.e., the outer wall tissues
partially about the nasal passage) at the nasal valve is loose with the result that
the outer wall tissues draw in during the inhalation portion of the breathing
process to substantially or completely block passage of air through the nasal
passage particularly if such obstruction is present.

20 Blockage of the nasal passage is obviously an irritation and a
possible detriment to persons who experience it. In particular, sustained mouth
breathing over a long period of time may cause lung irritation due to the
inhalation of foreign particles that would otherwise be filtered if the breath had
passed through the nose. Blockage of the nasal passage is particularly

25  uncomfortable at night, since it is uncomfortable for many people that have a
problem to breathe through their mouth while asleep. Nasal blockages can lead
to sleep disturbances, sleep irregularities, or snoring or a combination thereof.
In addition, a person with such a condition may wake often because that person
is not easily inhaling sufficient quantities of oxygen.
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20 Bl ockage of the nasal passage is obviously an irritation

and a possi bl e detrinent to persons who experience it. In
particul ar, sustained nouth breat hing over a long period of tine
may cause lung irritation due to the i nhal ati on of foreign

particl es thawgwmhiisot herwi se be filtered if the breath hagcrusserio279
passed t hrough the nose. Blockage of the nasal passage is particularly

25 :unconfortable at night, since it is unconfortable for many peopl e that
have a problemto breathe through their nmouth while asleep. Nasal
bl ockages can | ead to sl eep disturbances, sleep irregularities,
or snoring or a conbination thereof. In addition, a person with
such a condition my wake often because that person " is not easily
i nhaling sufficient quantities of oxygen. 9- WO 97/ 22314
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Wiere the cause of the obstuctmméah&mbbsﬁamgsme&mwgamemduew
structural problens suc S a deV| ated se um or an unusuall m&@gl ve
openi ng, and where tﬁé‘m@’r’g‘eﬂ" blems sueh, s a, ¥PYM 9OF [af ‘E’é‘?

resort is to surgicabhehirp taﬁmhe}@wécuffeepbntb?aum fs%ﬁawpwust QoA

passages. 5 However, surgery is expensive and nay not ul ti mat el y
correct the probl em Tesort is to surgicalii: pttempt 40 gorrestthe salformatign of themasah passagesron

col d, another al er npfGerObipeyYs e¥pensive and may not ultimately correct the problem.
Where the cause is allergies or the common cold, another alternative often used
is a medicated spray to reduce the associated swelling of tissues along the nasal
passages. This treatment too often was insufficient to alleviate the problem, and
there are possible detrimental effects on the tissues themselves with long-term

10 use.
Because of these shortcomings experienced using these methods,
* mechanical aids termed nasal dilators have been used in attempts to open nasal
passages. Such dilators have been both of the internal variety which in effect
push out the sides of the nasal passages to open them, and of the externat
15  variety effectively pulling on some of those sides. The internal types, which
Tequire insertion in the nasal passages, may irritate them and result in an itching
feeling. Because of the large variety of geometries encountered in human nasal
passages, these nasal dilators often must be specifically designed for each
particular user. External nasal dilators have either been securely adhered to the
20  user’s nose (requiring some aid to remove) but adjustable with respect to the
force of the pull on the outer wall tissues, or have been removably adhered to
the user’s nose but unadjustable single body items which provide a force pulling
on wall tissues determined by the single body structure. The former are
difficult to remove and difficult to adjust to provide a proper force which yields
25  sufficient expansion of the wall tissues without the mechanical arrangement for
doing so becoming disengaged, knocked askew during ordinary use, or the like,

Single body external nasal dilators have had designs developed
therefor which provide a satisfactory outwardly pulling force on tissues being
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Is a nedicated spray to reduce the associated swelling of tissues along the

nasal passages. This treatnment too often was insufficient to
al l eviate the problem and there are possible detrinmental effects
on the tissues thenselves with long-term = 10 use.

Because of the¥Q¥R&coni ngs experienced using these net hodBCT/US6/19279
mechani cal aids ternmed nasal dilators have been used in attenpts to open

nasal passages. Such dilators have been both of the interna

vari ety which in effect push out the sides of the nasal passages
to open them and of the external 15 variety effectively pulling on
sone of those sides. The internal types, which : require insertion

in the nasal passages, may irritate themand result in an itching
feeling. Because of the large variety of geometdi es encountered in human
nasal passages, these nasal dilators often nust be specifically

desi gned for each dilated wxpautmmrt and rwhichycan afsq| be relativelyieasily putsin piage
ei ther been securely QHH R A0 ui i d
to renove) but adj ustzig? Je rtéi'%lé%ﬁye? Eel? qe‘%%‘?eg'e‘lg’; éﬁe pu

on the outer wall tismwmmwamemmmwwmmMeswimmme
user's nose but unadju | e whi I C

pul i ng v%f'ﬁ%)'fe %Mg% sﬁwﬁgﬁs‘g?)’@l %I@F‘L'ﬁ]%.
The forner are stiff springi end$ aichg wnﬂrrmoﬁommﬂ titk ﬁlhnamher ard aifacent tot such
provide a proper forc e flCI pan5|o of the
wal | tissues without t%ﬂéﬁﬁé&mﬁ?‘ M@H G@F’F?g‘ @ysing
becom ng di sengaged, ktnoaﬂsdrsaelsq)miumngmersmwmm&mm gmxdmym:me ends
Si ngl e body ext ernal ggsal dil at or.s, ha,ve had desi gns dev

| o
t herefor which provid 2t PRETROSSIRILILY 15 80 Y55 SPMRE WEMPeTs, Pﬁ@%\’pdy@gﬂw
bei ng WO 97/ 225t kfforter length than the length of the body in whlchtheya.recontamedsothat
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centering the position of such spring members in that body leaves each of the
spring member ends spaced apart from the corresponding body ends. This
possibility was shown in earlier filed copending U.S. Patent Application by B.C.
Johnson entitled *Nasal Dilator” having Serial No. 08/183,916 and filed on
January 19,1994 which is hereby incorporated herein by reference. In effect,
15  the portions of the body ends past the spring members ends serve as body
extensions that resist the peel forces occurring at the ends of these spring
members. Unfortunately, the need to individually position spring members

during the manufacturing process is expensive and subject to errors.
Alternatively, the central end portions of the dilator body at the
20  opposite ends thereof past the spring member ends can be cut out during
manufacture so that the end edges reach back to the ends of the short spring
members or, more practically, the springs, rather than being short and
positioned, can extend for the length of the dilator body before being cut into
units with the central end portions being cut out along with the cutting into
25  units. This will leave body side extensions without any spring member portions
therein, and these side extensions will extend past the ends of the spring
members after such cutting as described in earlier filed copending U.S. Patent
Application by W.J. Doubek, D.E. Cohen and B.C. Johnson entitled *Nasal
Dilator® having Serial No. 08/070,554 and filed on April 20, 1993 which is
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- 3- dil ated without disconfort, and which can al so be
relatively easily put in place for use as a dilator while yet
being relatively easily renoved. This latter feature has been
accomplished in dilators using spring containing bodies with pressure
sensitive adhes omeasi4and the peel forces, which are gener at edr/ioysshibers

relatively 5 stiff spring ends along with notion of the skin under
and -adj acent to such dil ators adhered thereto using such
adhesi ves, has been prevented from causing the dilators to

separate fromthe skin through a suitable geonetry at the ends
thereof. One possibility is to use spring nenbers in the dilator body which

ar e of shorter length than'the I ength of the body in which they-
are contai ned so that 10 centering the @osition of such spring
menbers in that body | eaves each of the spring nmenber ends

spaced apart from t hhereby hmegnmbdnl;prhn by refedence.THilowever, the adhering cexeenkions t y
was shown in earlier fi,l.e co endi n Pat Licatjon b

Johnson entitled "NaUSd ibthe ‘8 Qgpﬁ' € f*%éﬂﬁ% Wﬁﬁ"? filator o,
J?][luary 19, 1?24 V\Ihthh'ohﬁpd%Eﬂ bvfayﬁsﬂrmesﬁh@ekﬁumpbsﬁglereﬁ&eh@aswmdxmngm |
ef f ect, t he rtio t ast t ri mepbers ends
serve as body ﬂ%‘ﬁt%&ég&bﬁ é&‘ﬁﬂ?‘gg? dgﬁi’rﬂgng

at the ends of tfsesemammagnmemmwwmmmamdawmmabﬁéwbsm to

i ndi vidual 'y position spring, menbers during the manufacturing
process is expensivelhthg ‘!%f”é@fmﬂ msOr'Ehls situation can be eased by eliminating any

Alternatively, the C?&Iﬁ‘aﬁ'en@ HeftizS cit§ oult Hd diinsda® l{gp?yw%{,é f cuts20
opposite ends thereo pas [‘uﬁeé' sprl ng rrerrber ends can f) ut o r}ijerlcr‘llg

manuf acture so that memberspandy theoside, @xtensiensoportipes. s Hch an
spring gEmQx‘it
bei ng short and pbgﬁ?ﬁ’gﬁ,ﬁpéﬁﬁgx%émﬂh%g%hgg% ?E of tE‘gl

dilator body beflre bed pgtionst ndteubout as they were inthe previous versionc efherrasultingd
B oo 1t o ol e e ol o
into comnct with, or near to, the wearer’s nose, collecting dirt, becoming
unsightly, causing itching, etc.
In addition, the skin under those extensions accumulates some
15  moisture therein due to the reduced evaporation therefrom resulting from the
presence of the extensions over that skin which weakens the structure thereof
at such locations. At dilator removal, the forces between the dilator extensions
and the skin change from being primarily peel forces to being primarily sheer
forces which are much greater in magnitude due to the nature of the pressure
20  sensitive adhesive used on the extensions, and so there is a potential for
damaging the weakened skin upon the introduction of the greater magnitude of
sheer forces during removal of those extensions from the skin.
On the other hand, the omission of the extensions or any relief
cuts between the spring force member and the adjacent side portions of the
25  dilator leads to the spring members reaching the extreme end edges of the
dilator. The substantially constant spring force along the dilator from end edge
to end edge provided by the resilient members therein, along with the relatively
high stiffness of short sections of the spring back from the end edges, leads to
the occurrence of peel forces due to the motion of the skin beneath the dilator
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therein, and these side extensions will extend past the ends of the spring
nmenbers after such cutting as described in earlier filed copending U S

Pat ent Appl i cation by WJ. Doubek, D.E. Cohen and B.C. Johnson
entitled "Nasal _ Dilator” having Serial No. 08/070,554 and filed
on April 20, 1Me3adich is WD 97/ 22314 PCT/US96/19279
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hereby i ncorporated herein by reference. However, the adhering extensions
used in the geonetry of the dilator ends described there to prevent that

di | at or frompeeling anay fromthe skin restrict the possible end
shapes whi ch m ght ot herwi se be used and, because such extensions
do extend past the spring 5 menbers in the dilator body, they

unavoi dably result in some waste of material -3 in the manufacturing
process. This situation can be eased by elimnating, a central

end portions bei ng cuduringtordinary use that-aze suffigient Prﬁﬂ!‘%ﬁ%‘ nugsheg pf dilator uses to
e L R g
central 10  end therebenzath. NThuse thers ist a desirelfos a \single de}'tdﬂctOplsmt@QsIhﬂt
R e
near to, the wear &r' sanioreduces tiel ﬁﬂ:toﬂ"spmldamageldunngrsepgrauon of the dilator from the
user’s skin. '
SUMMARY OF THE INVENTJON
The present invention provides a dilator which in use tends to
force wall tissues in the human body, on which it is engaged under force, away
10  from one another. The dilator comprises a truss having a pair of spaced-apart
end surfaces which provides a restoring force tending to separate those surfaces
if they are forced toward one another. The end surfaces have engagement
means adhered thereto which can engage exposed surfaces of such outer wall
tissues sufficiently to remain engaged against such restoring force. This
15  restoring force is provided in part by at least a first resilient band of a selected
thickness extending between end edges of the opposite ends of the truss,
adjacent the end surfaces, where this band has a plurality of notches located
therein exceeding at least a third of that thickness which are directed across the
band to reduce the restoring forces at those locations. Such a notch may
. 20 comprise a separation at the location thereof between selected portions of said
first resilient band with this separation surrounded by a corresponding separation
edge thereabont intersecting a first surface of the first resilient band. These
notches can be in two groups near the opposite end edges of the resilient band
in the truss with the deepest or largest notches closest to the ends and the others
25  getting successively less deep or smaller in sequence toward the middle of the
truss. A second resilient band can also be provided in the truss spaced apart
entirely or mostly from the first resilient band to also extend between the end
edges thereof, and which also has notches provided therein.
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unsi ghtly, causing itching, etc. In addition, the
skin under those extensions accunul ates sone 15 noisture therein due
to the reduced evaporation therefromresulting fromthe presence
of t.he extensions over that skin which weakens the structure thereof

at such | ocatwomns223fd dilator renoval, the forces between trte/ubiob/smr

ext ensi ons and the skin change frombeing primarily peel forces
to being primarily sheer forces which are nuch greater in
magni t ude due to the nature of the pressure 20 sensitive adhesive used
on the extensions, and so there is a potential for damagi ng the
weakened skin upon the introduction of the greater nagnitude of

sheer forces during renoval of those extensions fromthe skin

On the other hand, the om ssion of the extenséons or any relief

cuts between the spring force nenber and the adjacent S|de portions of the
25 dilator |leads to the spri BE P DR ¥08 end edges of

t he dilator. The substan nt SPEILN or ¢

dilator fromend edge li's tleﬁ‘ﬂ“’éd v‘f’ﬁgg?m ﬁggehu&gﬂ[ﬁ&
menbers therein, al ofigludingthé h&erﬁid%ﬂﬁﬂilatorembod thé prebens iniveftivnsengaged
short sections of t he, Spl’l ng back fromthe end edges, |eads to

t he occurrence of peE’F th that 88%€; jue to the notion of the skin beneath the

di | at or MO 97/ 22314  Figure 2A shows an exploded pictorial view of components of the
PCT/ US96/ 19279 gure P P P

dilator of the present invention shown in Figure 1;
Figure 2B shows a fragmentary view of a portion of Figure
2A;
Figure 3 shows a pictorial view of the same portion of the human
10  face shown in Figure 1 absent any dilator;
Figure 4 shows a cross section view taken from the view of
Figure 3 with the nose shown being in a state of relatively little flow of air
through the nasal passages;
Figure 5 shows a cross section view similar to that of Figure 4
1S  with a reduced air flow through the nasal passages;
Figure 6 shows a cross section view taken from Figure 1 with an
appreciable air flow through the nasal passages;
Figure 7 shows a pictorial view of an alternate embodiment of the
dilator of the present invention;
20 Figure 8 shows a pictorial view of a portion of a human face
including the nose, and of the dilator of Figure 7 engaged with that nose;
Figure 9 shows a pictorial view of an alternate embodiment of the
dilator of the present invention;
Figure 10 shows a pictorial view of an alternate embodiment of
25 the dilator of the present invention;
Figure 11 shows a pictorial view of an alternate embodiment of
the dilator of the present invention;
Figure 12 shows a pictorial view of an alternate embodiment of
the dilator of the present invention;
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during ordinary use that are sufficient in a significant nunber of dilator
uses to . cause the ends of the dilator to begin to di sengage from
t he skin of the user t her ebeneath. Thus, there is a desire for a
singl’e body dilator structure that reduces waste in manufacture,
al | ows desi gn Wpd@aImd f or the ends of dilators, 5  andGTasaeEy3’™ he

ri sk .of skin danage during separation of the dilator fromthe

user's skin. SUMMARY OF THE | NVENTI ON

The present invention provides a dilator which in use tends to

force wall tissues in the human body, on which it is engaged under force,

away 10 fromone another. The dilator conprises a truss having a pair
of spaced-apart end surfaces which provides a restoring force

tending to separate those surfaces -Wf they are forced toward one
anot her. The end surfaces have engagenent nmeans .adhered thereto

whi ch can engage exposed surf adigurefl3shews pictorial\yjew of a portion of athumay,

sufficiently to remai | ﬁﬁhm&ﬁfﬁ f [ .15
restoring force is pr OV:I Hg'gqﬁ%n%g’ré Eé/f at leas Igéwggteﬂggg I“la-%r{?atggsned of a
sel ect ed t hi ckness digurad#shovsea pictorialoview of ge slterhate kmbodimentiafe

ends of the truss, : ' fe nd surfaces, where this band
has a plurality of no{hgﬁggmfggg?] m%ﬂoﬁa; therein exceeding at |east a
third of that thi &kness whi ch &igureli ¥Seshomwd anc expiededd fpictorial view of aibaiternate
reduce the restoring forces. at .tho | ogations.. Such a notch may 20
conprise a separati onetﬁw'ﬂﬁnﬁlogi‘?fti@ptqi@?emteﬁm&el ected portions of
sai d first resilientFiguadiénshowst & explededrpittorial viewr ofuar allerfayte a
correspondi ng separ atioE?qi £ . edﬁg t her eabout .intersecting a first -
surface of the first fReedimentof the dilatopf the present invention;, ; ches can be in two

groups near the opposite end edyggre Of7 sitAvs' 85 expl&iell pitosal view of an alterflatthe
truss with the deepest or | argest notches closest tg the ends and the

ot hers 25 t t FRpodiment Of the dilajor|of the presept igyentiggy | or i n sequence

toward the mddle of the Figure 18 siiows #h efflcied piasidli Gt dPayl aftédam! SO
be provided in the truss spaced apart .entirely or nostly from
the first resilient bemaodimentofthedilatarof the pesent inventiond edges

thereof, and which also has notgghgs 1o eowdCsh bXiédeli pictorial view of an alternate

embodiment of the dilator of the present invention;
15 Figure 20 shows an exploded pictorial view of an alternate
embodiment of the dilator of the present invention;
Figure 21 shows an exploded pictorial view of an alternate
embodiment of the dilator of the present invention; and
_ Figure 22 shows an exploded pictorial view of an alternate
20 embodiment of the dilator of the present invention.
AILED DESCRIPTION OF THE PREFERRED EMBODIMEN]

A dilator, 10, embodying the present invention is shown in Figure
1. Dilator 10 is shown being used as a nasal dilator on a subject in being
engaged with a nose, 12, seen as part of a portion of a human face, 14.

25 The elements used in the construction of dilator 10 can be seen
in the exploded pictorial view of that dilator shown in Figure 2A. As seen
there, dilator 10 comprises a unitary, or single body, truss member, 16, having
a strip of base material, 18, with a first end region, 20, and a second end
region, 22, joined to first end region 20 by an intermediate segment, 24. The
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WD 97/ 22314

PCT/ US96/ 19279 ) BRI EF DESCRI PTI ON OF THE
DRAW NGS Figure 1 shows a pictorial view of a
porti-on of a human face i ncludi ng the nose, and of a dil ator
enbodyi ng thewo®®ess i nventi on engaged wi t h that poD®s896/19279 5

Figure 2A shows an expl oded pictorial view of conponents of the
dilator of the present invention shown in Figure 1;

Figure 2B shows a fragnentary view of a portion of Figure 2A,
Figure 3 shows a pictorial view of the sanme portion of the human 10
face shown in Figure 1 absent any dilator; Fi gure
4 shows a cross section‘view taken fromthe view of " Figure 3
with the nose shown being in a state of rel atigvely little flow of air

t hrough the nasal passages; Figure 5 shows a cross

section view sim | ar widthof irfterfiedible Segrient 24 is ledsthan the Width of €ieks aad setoiid ddow

t hrough t he nasal passages; ure 6 shows a cross

Fi
section view taken fFEMns;29and 22 fof the comfort of the uwrb%ﬁ@&ieamsdﬁsoﬂ%
through the nasal pagg#qStin. Base material 18 is preferably fmmdalwsolgesﬁhm@max
f the I l'ator of the

pictorial view of an al ternate enbodi nent

present invention; allowshe skin on user nose 12 to exchinge gases with the atmesphare relativelyi ew
of a portion of & hugRfly’t8Gfaximize comfort and minimize irritation during use. A suitable,

nonwoven, spun-laced, 100 percent polyester fabric from which to form base
material 18 is available from E.1. DuPont Nemours & Co. under the trade name
SONTARA®. SONTARA' fabric typically has a breaking strength property in
a ratio of approximately 2:1 as determined by the machine direction (MD) or

10  warp, relative to the cross direction (XD) or fill, of the fabric. In addition,
SONTARA® fabric typically has an elongation percentage ratio of approximately
3:1 as determined by the resulting elongations for equal forces in the cross and
machine directions of the fabric. The machine direction of the fabric is parallel
to the longitudinal extent of base material 18.

15 Truss 16 further includes resilient means, 26, secured to a first
side, 28, of base material 18. Resilient means 26 includes 2 first resilient band,
30a, and a second resilient band, 30b. First resilient band 30a has a first end,
41a, and a second end, 42a. Second resilient band 30b has a first end, 41b, and
a second end, 42b. First and second resilient bands 30a and 30b are each

20 formed of a polymer material. For example, an industrial grade, biaxially
oriented polyester such as MYLAR" Type A offered by E.I. DuPont Nemours
& Co. which is cut to approximately 0.080 in. to 0.135 in. in width from 0.010
in. thick stock has been found suitable. Using a polymer material which is
relatively thin as just described for each of first and second resilient bands 30a

25  and 30b enhances the axial, torsional flexibility of each of these bands about the
longitudinal extent of each depending on the width of the bands actually used.

A sequence of three notches, 43a, 43b, and 43c, is shown in each
of first and second resilient bands 30a and 30b. Notches 43a, nearest the
extreme ends of each of first and second resilient bands 30a and 30b, is the
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i ncl uding the nose, and of the dilator of Figure 7 engaged with that nose;
Figure 9 shows a pictorial view of an alternate enbodi nent of the

dilator of the present invention; Figure 10 shows
a pictorial view of an alternate enbodi nent of 25 the dilator of the
present i nvent Worp7/22314 Figure 11 shows RETHL/ERIN

vi ew of an alternate enbodi nent of the dilator of the present

i nventi on; Figure 12 shows a pictorial view of an
al ternate enbodi nent of the dilator of the present invention;
WD 97/ 22314
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Figure 13 shows a pictorial view of a-‘portion of a hunan face .
i ncludi ng the nose, and of the dilator of FiguBe 12 engaged with that nose;
Figure 14 shows a pictorial view of an alternate enbodi nent of

the dilator of the prdespest notchand, fonexample, if a resilient band with a 2.60-in; dengthlgnd

o oo AL e bl GAESE ity 0.15 " Bl
shows an expl oded pi cresilient band end ndarestithedetocwitiad depth of 80% to 100% of the thickness
of that resilient band, typically 90% to 100% of the thickness. The next notches
5  inward in this example, notches designated 43b, would be each located 0.10 to
0.20 in. closer to the middle with a depth of 60% to 90% of the resilient band
thickness, typically 70%. Finaily, the last notch shown in each sequence and
closest to the middle of the resilient band, notches designated 43¢, would
typically be another 0.10 to 0.20 in. closer to the middie but with a depth of

10  only 40% to 70% of the resilient band thickness, typically around 40%.
Further notches could be included in sequence extending closer
to the middle of the corresponding resilient bands, and different depths for each
of the notches could be used. The effect of introducing these notches ever less
deep in the sequence thereof toward the middle is to monotonically decrease, or
15  taper off, the effective spring constant along the two half-lengths of each of the
resilient bands starting from the middle thereof. The deepest notches reduce
effective spring constant the most so that locating them at the ends of the bands
is quite effective in reducing the peel forces at the ends of the resilient bands
resulting from the bands spring force and the motion of the skin therebeneath.
20  The other notches of lesser depth as one proceeds to go to the center of the band
reduced the spring constant less at each location thus giving an increasing
effective spring constant along the directions from the ends of the resilient bands
toward the center. As a result, the desired pull on the outer wall tissues of the
user’s nose can be set by the type of material, length, thickness and width to
25  provide the desired pull on those tissues while being reduced sufficiently to, as
will be described, avoid undue peel forces occurring between the pressure
sensitive adhesive beneath the ends of these bands and the skin to which it is

attached.
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enbodi ment of the dilator of the present invention;

Figure 17 shows an expl oded pictorial view of an alternate 10
enmbodi ment of the dilator of the present invention,

Fi gure 18 shows an expl oded pictorial view of an al ternate

enbodi ment ofwbhezgdid ator of the present invention; PCT/US96/19279
Figure 19 shows an expl oded pictorial view of an alternate
enbodi ment of the dilator of the present invention; 15

Fi gure 20 shows an expl oded pictorial view of an alternate

enbodi nent of the dilator of the present invention;

Figure 21 shows an expl oded pictorial view of an alternate

enbodi ment -of the dilator of the present invention; and

Figure 22 shows an expl oded pictorial view of.ygn alternate 20

enbodi mrent of the dilator of the present invention. DETAI LED

DESCRI PTI ON OF THE PREFERRED RfR&ahdSedimd resilient bands 30a and 30b are secured byi firsg or ,

10, enbodying the present invention is_sho Figure, 1. | at or
10 i s shown being USMWM?“EP*QP&W&*E’% material, 31aand 310, toa

engaged with a nose, #118 2@%%&3%&0&&1@19%&%&%%%&%@%

25 [enents used inthe construction of dil ator can

be seen i nmﬁsmdoaw apdotsenonepndu%w Second, interfrce mvemmali n
Figure 2A As seapn strip 31b %thhwdsébataaaa%&os@w'r?ss EM Scdnd Sfips

si ngl e body, truss ase material,
18, with a first endOfWEammvammabﬂam3&mofﬁemcmywlnﬂw

joined to first end peg il flefiic U bed" ffsi il YeSord®ifithe badbs 3W°and 30,
PCT/ US96/ 19279 respectively, in a plan view thereof. '

First resilient band 30a is secured by adhesive material strip 31a

10  to base material strip 18 adjacent a first edge, 32, of intermediate segment 24

thereof. Second resilient band 30b is parallel to, and spaced apart from, first

resilient band 30a, and is secured by adhesive material strip 31b to base material

strip 18 adjacent a second edge, 36, of intermediate segment 24 thereof. First

and second resilient bands 30a and 30b are oriented, as stated above, generally

15  parallel fo one another and substantially parallel to the longitudinal extent of

base material strip 18. Each of interface adhesive material strips 31a and 31b

is preferably an acrylic, pressure sensitive bio-compatible transfer tape adhesive

material such as that designated 3M 1509 offered by, and available from,

Minnesota, Mining & Manufacturing Company, Inc., or an acrylic, pressure

20  sensitive bio-compatible transfer adhesive material such as that designated 1368B

offered by, and available from, the Betham Corporation or such as that

designated 1524 offered by, and available from, Minnesota, Mining &
Manufacturing Company, Inc. |

Truss 16 further includes a flexible strip of top material, 38,

25  having a first end region, 39, a second end region, 40, and an intermediate

segment, 47, with the same size and shape in plan view as base material strip

18 has in plan view. A bottom surface 35, of top material strip 38 includes a

layer of an adhesive substance, 48, that extends over the first and second end

regions 39 and 40 and over an intermediate segment 47 thereof. Adhesive
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wi dth of internediate segnent 24 is less than the width of first and second
end . regions 20 and 22 for the confort of the user because of
covering | ess of the user's skin. Base material 18 is preferably
formed of a polyester fabric that all ows the skin on user nose 12
to exchange gaW®S™aHh the atnosphere relatively 5 RSN
maxi m ze confort and mnimze irritation during use. A suitable,

nonwoven, spun-laced, 100 percent polyester fabric fromwhich to form base
material 18 is available fromE.I. DuPont Nermours & Co. under the trade
name SONTARA[ err]. SONTARA[err] fabric typically has a breaking
strength property in a ratio of approximately 2:1 as determ ned
by the machine direction (MD) or 10 warp, relative to the cross
direction (XD) or fill, of the fabric. In addrklron, SONTARA[ err]
fabric typically has an el ongati on percent age ratio of apprOX| mat el

3:1 as determ ned by substamcesA$l isiarpprousp aerali¢, pressurgrseesitive bie-sompatib ive.

81[ Ofﬁea?gbri c is par m*“%“ﬁ' ﬁg%h%‘”?@ P‘gngl tudw?@;@ase o

materi al 18. 15 first side’28 of base material st 18, 1endhds sécuredutierstor by iadhesive
means, 26, secured to fi r§§¥ side, 28, of base material 18.
Resilient neans 26 in i P'st resilient band, 30a, and a

second resilient Isand, 30b. Fi manaialsﬁp&hiﬂsdhﬂ&vedmgﬁmﬁnd sdcomdwdsilient
41a, and a second en Se d resilient ban Ob has a.fist ,end,. 41b,
and a secog‘a‘“’gﬁgoa i"éﬁg&ﬁ:ﬁp %l%@?fﬂg'%w%érﬁm éh&g‘ié@ﬁﬁﬁfﬁd
_303 are e?ch | 20 idheslilwmaénﬂsaiﬂsmammdmsel slﬁﬁhoﬁﬁﬂi&éh&ussaﬁljs_ﬁexed |
i ndustrial grade, a oriente ster. suc err
Type A offered by E BBF%?&"‘M dreindes on ‘B%’Xﬂ 1s bein Wswtl"a

appr oxi matel'y 0. 080 i fatefif) &1;133% lifdits it6 sdind tdegret Wake) niddedial stri Ip 18 by ﬂogmher

thick stock has been found suitable. Using a polynmer materia

relatively thin & j Mw&*ﬁwéammwﬂw@M%@emﬂawmm@m

bands 302 25 angAQepUsHBEARod B e 4 00 b i 0 8
each of these bands about the. cﬁ t udi nal™ ext ent each e
dependi ng on the wi dt ¢asidy. ﬂhgmmmbsmmdwyefm@m Aa porous, nonwoven material with

A sequence of three ngdneleSwubgaite 48 pRovidd thefeon sudhas BHP Ukidntted 381533 offered
by, and available from, Minnesota, Mining & Manufacturing, Inc.

15 Further in connection with base material strip 18 in Figure 2, a
second side, 44, thereof has a layer of an adhesive substance, 46, extending
over it including over first and second end regions 20 and 22 and over
intermediate segment 24 on that side thereof. Adhesive substance 46 is a
porous, acrylic, pressure sensitive bio-compatible adhesive. Adhesive 46 is used

20  to engage dilator 10 with the skin of the outer wall tissue on which that dilator
is to be used, the outer wall of nose 12 in Figure 1. A fabric suitable for
forming base material strip 18 can be obtained with adhesive substance 46
provided thereon such as the material 3M 1776 offered by, and available from, |
Minnesota Mining & Manufacturing, Inc.

25 Adhesive substance 46 is covered before use by a pair of release
liners including a first release liner, 49, and a second release liner, 50. These
release liners cover adhesive substance 46 on first end region portion 20 and
second end region portion 22 of base material strip 18 with an extended portion,
31, of first release liner 49 and an extended portion, 52, of second release liner
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of fi-rst and second resilient bands 30a and 30b. Notches 43a, nearest the
extreme ends of each of first and second resilient bands 30a, and 30b, is
t he WO 97/ 22314

PCT/US96/ 19279 _ : -9- .
deepest not clwawmh23fsor exanple, in a resilient band wi th aPeTASIRT| engt h-
and a 0.135 in. width, this notch would be typically 0.15 in.
inward fromthe resilient band end nearest thereto with a depth
of 80%to 100% of the thickness of that resilient band,
typically 90%to 100% of the thickness. The next notches 5 I nward in

this exanpl e, notches designated 43b, would be each | ocated 0.10 to

0.20 in. closer to the middle with a depth of 60%to 90% of the resilient
band t hi ckness, typically 70% Fi#a2tly, the |l ast notch shown in
each sequence and closest to the mddle of the resilient band,
not ches desi gnat ed 4snzcovaﬁngd1eadhesxve substaﬁc;piﬁcpmiop dreintarmediate segriént 24 of. 20

e CLOTETab b e "I, e 5 Sl et il e Yl
Furt her notches coul W}Qﬁbmeﬂﬁ mmm ext endi ng cl oser
]E gr t ggcrrr ddl e of t hem(c:o: L:sggndl ng r eS| I ent bgg g differ felgtiqu t g(s” g
these notches ever |@%P nasal passage, 54 Ok?%oﬁmnésﬂepasﬁs&esacana liﬁ]id?ﬁlfn éfonge 42t he
mddle is to nonotonically decrease, or
generally referred to as a bridge, 58, of that nose, extending between but
outside of first and second nasal passages 54 and 56. The state of the nasal
passages in Figure 4 is that occurring in the portion of the breathing cycle in
which there is little airflow occurring therethrough, and are the nasal passages
10  of a person that is neither sick with an ailment which has symptoms involving
the nasal passages nor has had nasal passage injury. Thus, nasal passages 54
and 56 are relatively open and can easily pass airflows.
During the peak of an inhalation in the breathing process, the
slight decrease in pressure inside the nose leads to a slight drawing in of the
15  outer walls of the nose. If, however, there has been an injury to the nasal
passages leading to some obstructing thereof, or there is a swelling of the tissues
lining those passages because of an allergic reaction or sickness, the tissues
forming outer walls, 60 and 62, on the exterior sides of first and second nasal
passages 54 and 56, respectively, inhalations can lead to even greater decreases
20  in air pressure as air velocity through the narrowed passages increases as the
breather attempts to get a full breath. Outer wall tissues 60 and 62 then tend
to be more strongly drawn in to the nasal passages as can be seen in Figure 5,
even to the point in some circumstances of the passages collapsing to near
closure. The portion of the outer wall tissues 60 and 62 so drawn in during
25 inbalation is that located between the end of the nasal passage bone and the skull
shown in a dashed line in Figures 1 and 3, and the entrance to nasal passages
54 and 56. Such drawings in of the outer wall tissues 60 and 62, as a result,
cause further nasal blockage. The severity of this nasal blockage condition
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15 taper off, the ef fective spring constant along the two hal f-1engths of

each of the

The deepest notches reduce

resilient bands starting fromthe m ddl e thereof.

that 1ocating themat the ends of the bands s quite effective
in reduci ng t WEOPERBI4f or ces at the ends of the resilient baR§EUSI6NN79
resulting fromthe bands spring force and the notion of the skin

t her ebeneat h. 20 The ot her notches of |esser depth as one proceeds to
go to the center of the band reduced the spring constant |ess at
each location thus giving an increasing effective spring

constant along the directions fromthe ends of the resilient bands
toward the center. As a result, the desired pull on the outer wall tissues
of the user's nose can be set by thB-type of material, |ength,
t hi ckness and width to 25 provide the desired’pull on those tissues

whi | e being reduced sdepeadsicarhowynatrow the nasal valve is in thepensorhigvelued: r Nasghdilatoy

undue peel forces occ i . e sensitive
16 5 St el S R SRS bloctage protlem 201 1 ¢

adhesi ve beneath the

at t ached. WO 97/ 22314 In use, nasal dilator 10 is engaged with the skin on outer wall

PCT/ US96/ 19279

First and second resi ﬁﬁsgﬁtwﬂﬂggogﬂﬁgem&yﬁgesyfémg% 8@% q"? P&l""" of'ﬂ}sQ'

and second fl exi blSe samd sesomif releateclifiers 49 and 50 itherefoarh . rFigeres 3 land dnsho@ldasalt o

a first

10

15

20

25

i A A R R g T

dilator 10 placed on the exterior skin of nose 12 such that intermediate segment
24 traverses bridge 58 of nose 12 with first and second end regions 20 and 22
held in contact with outer wall tissues 60 and 62 of first and second nasal
passages 54 and 56, respectively, by adhesive substance 46. Adhesive substance
46 located at first and second end regions 20 and 22 of dilator 10, and at

. intermediate segment 24, releasably engages unitary, or single body, truss

member 16 to outer wall tissues 60 and 62 and bridge 58 of nose 12.

The resiliency of first and second resilient bands 30a and 30b, the
tendency of these bands to return to their normally planar state once having the
ends thereof forced toward one another, provides an outward pull on outer wall
tissues 60 and 62 when nasat dilator 10 is properly positioned on nose 12. This
outward pull counters the drawing in force on outer wall tissues 60 and 62
during inhalation, and so acts to stabilize the position of those wall tissues 60
and 62 during such inhalations. The flexibility of base material 18, interface
adhesive materials 31a and 31b, and top material 38, along with the resiliency
of first and second resilient bands 30a and 30b together with the flexibility they
exhibit due to having a relatively slight thickness, all allow nasal dilator 10 to
closely conform about the curves of nose 12 of each individual wearer to
increase the comfort of that person during use. The relatively slight thickness
of resilient bands 30a and 30b also enhances the axial torsional flexibility of
truss member 16 about the longitudinal extent thereof which further increases
wearer comfort and aids in maintaining adhesion of adhesive substance 46 to the

wearer’s nose,

ef fective spring constant the nost so

oi d
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side, 28, of base material of strip 18. First interface adhesive material

strip 3la _ has a first end, 33a, and a second end, 34a. Second
i nterface adhesive materi al 5 strip 31b has a first end, 33b, and a
second end, 34b. First and second strips of interface adhesive

material 3la wodrR3 are of the same shape and size in thePCTUSI619279 pl an
view thereof as are first and second resilient bands 30a and 30b,

respectlvely, in a plan view thereof. First
resilient band 30a is secured by adhesive nmaterial strip 3la 10 to
base material strip 18 adjacent a first edge, 32, of internedi ate segnent
24 thereof. Second resilient band 30b is parallel to, and spaced
apart from -first resilient band 30a, rand is secured by adhesive
material strip 31b to base materi al -14-strip 18 adjacent a second
edge, 36, of intermedi ate segnment 24 thereof. First and second

resilient bands 30a and 30b armmaﬂ,dmm-mﬁbmgdncamofehe@bnemplmmg

15 paral l el to one another .and, sybst ant '.al I t he | d| nal
extent of “’3?%“%’&9&% %ﬁ’ii@ ag*y ﬁ?’ﬁ‘@g\’%&’@ yﬁﬂ

mat eri al SL rips 3la aéfdn&hbbl nm?nnmemm&B%MWMSaMGEMOwl L e
sensitive bio-conpatible transfer tape esi ye eria as
that desi gnated 3M 13R3¢adSopLthEysh) H%ﬂaﬁ'& @‘Wé‘l‘ﬁh“m% by?ﬁ

M nnesota, Mning & %M@&ﬁ%ﬂ&ﬁy@?mﬂmwmmaaa 306 toeturd to-thei® nofsAllye
20 sensitive b| o-conpati ble transfer adhesive material such as that

desi gnat ed 1368B planar state «2) wrfaee eopfigurationdifferences betwegrthose resilient bands
Corporation or such as KA““'“‘E‘ and $9)disphibRehe bp ity y2 Blss

available from M nnesot a, Manuf acturi n rrpany, I nc.
Truss 16 further incmember bﬁﬂ@wm@mw%ﬂm%tﬁ@@ﬂm&?mﬂﬂ gfshear, ten

having a first.end r el of oo MoRES GifhrA ko Wose er Wl Bl b A 21 ©

segnent, 47, with the in plan view as base materi al
strip 1018 memben1@uetonvearer skinomovement:(e:s. Nose BBures) or cpntast Withi o

strip 38 includes a d | a@p&s
extends over the fi rg?eﬁ'ﬁg s on%xenﬁsog pﬁﬂmﬁ EE&W anﬁo ang&over

an internedi at e segnmassal dilatbihi0 ¢mbe inddverenthy detached from nose 12 of a wearer. In
spreading out these delaminating forces, base material strip 18 acts as a
mechanical buffer to prevent transfers of focused forces to adhesive substance

15 46, and 5o to the skin of nose 12 of the wearer. Providing the transfer of
focused delaminating forces substantially eliminates itching sensations caused by
the separation of adhesive substance 46 from portions of the skin under dilator
10 that a wearer 14 may experience if such déla.minating forces were focused
at the skin of nose 12.

20 The range of dilating force provided by dilator 10, that is, the
outward pull provided to outer wall tissues 60 and 62 by the resiliency of truss
member 16 due to resilient bands 30a and 30b therein has been found to have
2 suitable range of from 5 to 50 grams or more. Under 10 grams of such
dilating force is usually insufficient to help most wearers with any significant

25  degree of nasal blockage during inhalations. However, if the nasal blockage is
mild enough, a positive effect may be noticed by the wearer with as little as 5
grams of dilating force provided by dilator 10. A dilating force in excess of 40
grams is often somewhat obtrusive and uncomfortable for many wearers, though
not all, wearers of such a dilator.
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WD 97/ 22314

PCT/ US96/ 19279 ) -11-
substance 48 is a porous, acrylic, pressure sensitive bio-conpatible

adhesi ve. Top material strip 38 covers first and second resilient
bands 30a and 8Ole7/2a384 first side 28 of base nmt er iIRAT/USPEI97918,
and i.s secured thereto by adhesive subst ance | ayer 48. 5

Top material strip 38 aids in preventing first and second resilient

bands 30a and 30b from separating frombase naterial strip 18 and interface
adhesive material strips 31a and 31b in those situations where truss 16 is
fl exed by nmovenent of that skin thereunder on which it is being
used. In addition, top material strip 38 limts to sonme degree
base material strip 18 by together 10 prid#i ding a stiffer material in
the maj or plane thereof to provide a geonetrically nore stable
conbi nati on which pernits instas a reyulhnohsaledilator i islifabxicated 10 prayided typically

easily. Top material gtrigh 3&n.S. Dre b , } Al
with dhes RS0 bl & Gt fribe s 45 oullt WAL B0 liESF bt b
Ri/lesi gnat ed 3I\/:c 1533 of pasapds 54 and 56, atlénstaﬁhcbﬁamammmmﬁbmmtch Hes 48x,543baand

ning & Manufacturin Inc. .. 5 urther in connection
with base material stg?cpﬂwwté’&f‘%‘ 30a apd 300. Eachoftgégmﬂ@tg@dswées
thereof has a layegy 05pﬁﬁoﬁ@h&ﬁd%ﬁl.smﬂiﬁﬁﬁgsprﬂ\g,foﬂhﬂﬁ%mhesomwtheeﬁéer
it including over first and 1ﬁecond end regi ons 8 and .22 and over

t

i nt er medi at e segnent 9fdilapr:1Q.are progressively wdyced bed abonede thereby seduce the
porous, acrylic, pressu Gorsaikbiricnted it MEQMDat dilbhe 100/Shie B twAVRARiK Bt | S

used 20 to engage dilator 10 wth the skin of the outer wall tissue on
which that dilator — 30aand 30bjused iy ypitarys o singlp dody, taiss memberclo are generaily; of

Co'he abu o v v ALy gty QIR S8 LS e 60 BF

10  and 43c provided therein, each of bands 30a and 30b provide approximately

one-half of the total dilating spring force occurring at each location along the

length of dilator 10, but could be of different widths or lengths to allow varying
of the dilating force along the length of the nose.

As can be best seen in Figures 1 and 6, unitary truss member 16,

15  comprising base material strip 18, interface adhesive material strips 31a and

31b, top material 38, and first and second resilient bands 30a and 30b, include

a first scalloped edge, 70a, at one end, and a second scalloped edge, 70b, at the

opposite end of that member. First scalloped end edge 70a is formed by first

end region 20 of base material strip 18 and first end region 39 of top material

20 38, and by first ends 412 and 41b of resilient bands 30a and 30b, and first ends

33a and 33b of adhesive strips 31a and 31b. Second scalloped end edge 70b is

formed by second end region 22 of base material strip 18 and second end region

40 of top material 38, and by second ends 42a and 42b of first and second

resilient bands 30a and 30b, and by second ends 34a and 34b of adhesive strips

25 3laand 31b. Because of the similarity of first and second scalloped end edges

70a and 70b, only one need be described to understand both which will be first

scalioped end edge 70a.
First scalloped end edge 70a includes two protrusions, 72a and
74a, separated by a setback portion, 76a. The protrusion extent of protrusion
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provi ded thereon such as the material 3M 1776 offered by, and avail able
from M nnesota M ning & Manufacturing, Inc. 25

Adhesi ve substance 46 is covered before use by a pair of rel ease

liners including a first release liner, 49, and a second release liner, 50.

These wodbfiase | iners cover adhesive substance 46 pgriikdsabarend
regi on portion 20 and second end region portion 22 of base
material strip 18 with an extended portion, 51, of first rel ease
liner 49 and an extended portion, 52, of second rel ease liner WO
97/ 22314

PCT/ US96/ 19279 -12-

50 covering the adhesive substance 46 portion on internedi ate segnent 24 of
base material 18. First and second release |iggers 49 and 50 are readily
renovabl e from adhesi ve substance 46. As can be

seen in Figures 3 anrRajanda74aUire Bet )5 the lodttinpCdie @est i fonnin]g\“_a dildtb¥ 30 froasal
passage, 54, a second nasal pasgag 56, and a partio . hase 12

€, n o
general |y referred t$uHiuoys gFipgfeombined W@%WM%Q%WbUt
outside of first andye; e o Portiis beMEehduln &1W1aRR 10 16e formbdby first Bts

nasal passages in Figure 4 is that occurring.in the portion of
the breathing cycl e 443 and 41b of resiliegihapds 30acand 308, respectively,jin thesorrgsponding ng

therethrough, ang argre ikfds1358 land 3359 ddhesive material strips 31a and 31b. Since

protrusions of the resilient bands are outermost, the die cutting a truss member

lﬁihnn=|annhmmussuﬁ:neainotwmﬂeanyxeﬁﬁuulnmdlnmzdﬂ.-The

protrusions containing resilient bands from one truss member 16 will match

those from the next truss member 16 so that essentially no material need be cut

10  out between them and lost in the fabrication process. Due to the setbacks from

the protrusions contained in the resilient bands, on either side of each, that is
including setback, 76a, and the material on the outer sides of the resilient bands,

there will be some loss of this material at each cutting between adjacent truss

member portions. However, the loss of these materials is significantly reduced

15 in addition to the near elimination of any loss of resilient band material.

Therefore, the resulting economies in the manufacturing process in using
continuous resilient bands extending to the ends of the dilator are significant.

Thus, dilators can be fabricated without undue waste in a

continuous fabrication operation. However, these dilators of the shown design

20  do not result in inadvertent peeling at the ends thereof during use, that is,

delamination of the end region from the skin of a wearer’s nose, because of

facial gestures, forces from external objects like pillows during sleep, and the

like. This is because the spring constant is much reduced toward each of the

opposite ends of the dilator by the notches 43a, 43b and 43c provided toward

25  the ends of the resilient bands 30a and 30b provided in that dilator. Hence, a

dilator is provided in an efficient fabrication process which permits tailoring the

spring constant along the lengths thereof to desired values at various locations

along that length.
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10 of a person that is neither sick wwth an ailnment which has synptons

I nvol vi ng . the nasal passages nor has had nasal passage injury.
Thus, nasal passages 54 and 56 are relatively open and can
easil'y pass airflows. -~ . _ During the peak of an

i nhal ati on i n wa@deat hi ng process, the sl i ght ®ETUSLI2TN
pressure inside the nose leads to a slight drawing in of the 15

outer walls of the nose. If, however, there has been an injury to the nasal
passages | eading to sone obstructing thereof, or there is a swelling of the

tissues lining those passages because of an allergic reaction or
si ckness, the tissues formng outer walls, 60 and 62, on the
exterior sidés of first and second nasal * passages 54 and 56,
respectively, inhalations can lead to even grd3ter decreases 20 in

air pressure as air velocity through the narrowed passages increases as the
breather attenpts to get a ful |[Asicarebe seen i Figure\ 2 irl the sitmtions whérexesiliedp baride n

t end to b re ongly dr a in ta.the al sage n
be seen in Figure S,Wa‘nd iﬁm%?@%%ﬂﬁ%%@%ﬁgﬁg?aﬁé@?of
the passages col | apsi3u®, irespetivély, before notches 43A) 98B and 3C arewit intthede reilient
outer wall tissues 60 and 62 so drawn, i i nhal ation i s

dyring,. 25
that | ocated bet ween 1505 dite gateral, siigs 19 ‘%{és@aﬁ%’ pdieenge, keem, any; jpartions of
shown in a dasheds! i nsiiiéht fbafkis'3A shdB0B iR thePreRtivd) anft) Positios Should thdcalting of

passages 54 and 56. Such draw ngs in of the outer wall tissues
60 and 62, as a resulthe notches go so far as\eseparale PaEions, of theseyesilignt hands fioam one

sey /eUStgﬁ/ gfgzt?gi S Nasainothe CHRi$s F6dl5d &VeR if the cutting§2tidd /siottdl sever the portion of

base material strip 18 undemeath the notches since the strip material extends

outward from either side of these resilient strips. This retention action is

10  supplemented by top material strip 38 if it also is adhered to resilient bands 30A

and 30B prior to such notch cutting so that the notching cut is made through this

top material strip, again because the strip extends past either side of these

resilient bands.

However, the provision of base material strip 18 and top material

15  strip 38 in dilator 10 results in added in added costs in fabricating that dilator.

These costs are avoidable if dilator 10 is fabricated from just the resilient band

material by using that material to again form just a single body structure again

having a porous (needed if the band has been perforated by tiny holes to aid

moisture evaporation, otherwise not), acrylic, pressure sensitive bio-compatible

20  adhesive applied on one side thereof. This adhesive provides, as before, the

engagement means for adhering the resulting dilator to the skin of wearer's nose

12 and aids in spreading out the delaminating forces tending to cause that dilator

to be inadvertently detached from nose 12 of the user. However, this spreading

of the delaminating forces by the adhesive will typically be insufficient to

25  prevent peeling unless notches again are provided in some form in the resilient
material forming such a dilator.

One such possible notching arrangement, which would retain the

ends of the resilient band or the dilator with the rest of the dilator even though

the notch extended therethrough, is to form the notches in the band so as 1o not
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-13- depends on how narrow the nasal valve is in the person

i nvol ved. Nasal dil ator 10 is provided as a renedy for this
nasal bl ockage probl em In use, nasal dilator 10
Is engaged with the skin on outer wall ti ssues 60 and 62 of nose
12 by adhesi veygepsiance 46 after the renoval of first péTrUsmnekzrIsecond

rel ease liners 49 and 50 therefrom Figures 1 and 6 show nasal
dil ator 10 placed on the exterior skin of nose 12 such that intermediate

segnent 24 traverses bridge 58 of nose 12 with first and second
end regions 20 and 22 held in contact with outer wall tissues 60
and 62 of first and second nasal passages 54 and 56,
respectively, by adhesive substance *'46. Adhesi ve substance 10 46

located at first and second end regions 20 andg22 of dilator 10, and at
i nternedi ate segment 24, rel easably engages unitary, or single body, truss

menber 16 to outer mépﬂgp ]

The resiliency of f% @%ﬁ@%ﬁ d?'ggtll@lgen héﬂﬂ%ob;éﬁ ﬁe%ﬁdyofthe

t endency of these barlﬂhwro'ﬂummgﬂnentmﬂdlhuehnldayepmnoﬁﬂ&tmnd)meﬁher
havi ng t he

outward pull on outerﬁﬂg\%?éa%w&hﬁ?ﬁd?@gues &ﬁﬁg&Wnasggﬂgomfor
10 i s properly positibandd Thebadmatérial rénmining between the notchuandzach side of theoband er s
the drawing in force o ter t,i SSu nd .62 durd n

i nhal ati on, and sé acY’{jl'l" %%.%L‘P&W&‘gbﬁg}'ﬁm cqnsigat.to, thereby F?gffg@ €60
and 62 during such i néitvaiifers prebéift at the cofrespohdin éndomwt&rtbderéb%reduce

i nterface 20 adhe5| ve n%}tehrl ﬁl s 3la and 3 g?? npt ey i

along with the resil ¥ BP'dPlt?E?d%W@% "‘I nt

30a and 30b together ipht H:rﬁahﬂné band Biaterial willqdill retain in the difxdti the Ldikitee end
having a relatively slight thickness, all allow nasal i??tor 10, to

cl osely conform about s¢ (hase Postions ffethe bagd '@WI% dhe, polghes and the

increase the configrt Qfresiiliing ané@ﬁuﬂ‘bgg&ﬁe %ﬂﬂhﬁ&\eﬁdd)foﬁé;nﬁhibase
t hi ckness 25 of resilient bands a and 3 'al so enhances t he axi al

torsional flexibilitymatsal strip or a top majenighstrip riespite the natsh he cut watirely thropghithe o |

extent thereof which fa4gt her increases wear er confort and ai ds

i n mai ntai ni ng adhesi on of adhesive substance 46 to the rer's
nose. That is, this remaining band material between a notch and the

sides of the band or dilator will retain the end of the band beyond the notch and
15  will also bend quite easily to thereby reduce the peeling force at the end edge
by, in effect through such bending, converting that peeling force into a sheer
force which is much better resisted by the adhesive material engaging the dilator
to the skin of the wearer’s nose. Such notches in the resilient band forming the
dilator would typically be cut at the same time the band itself was die cut out
20  of resilient material stock to assure there would always be that small amount of
remaining material between each notch and the sides of the resulting band. The
band and the notches may be cut from the adhesive covered side of the band to
the opposite side so that the notch sidewalls and the adhesive covered surface
of the band meet at any obtuse angle to avoid a sharp edge being positioned next
25  to the wearer's skin which could result if the cut is made from the other side.

Although such notches could be just simple "V" cuts in the band

material as before, or just slits cut into the band, a significantly wider notch can
be used instead extending all the way through the band but narrower in extent
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Further, the spun-laced fabric structure of the fabric strip serving

as base material strip 18 permts |imted, primarily plastic but sonewhat

el asti c, WO 97.223¢%f or mati on wWithin the thi ckness of bas®GF4iS8¢¥1931% 18.
Thi s deformation property spreads out through that strip
del ami nati ng forces such as may be caused by (1) 5 t he i nherent

tendency of resilient bands 30a and 30b to return to their normally

pl anar state, (2) surface configuration differences between those resilient
bands and nose 12 of a wearer, and (3) displacenent of unitary,
or single body, truss menber 16 relative to outer wall tissues
60 and 62 as a result of shear, tensile, -19- cl eavage or peel forces
I nparted at or to those outer wall tissues and truss 10 menbr 16 due
to wearer skin novenetkan (he widthrof the teodie. @8 elopgatedbbole in thewbard, such as is shownan

nasal dilator 10 to bi ph B Bl pRTHL YR AR A ULl MRubEl e iR, |
spreadi ng out these db0 dsrformed iof af simgle sesilieat bandestrip) 80, Bavirigna porous acrylic, a
Substance 15 eSS pensivE e Fanastble sgbesios ol Hpdiopid fy Sl Figure
Provi ding the trassfey) &ated on what would' RCHHE ©6ttsHe Iside itheéof Wirin® uSEon a wearer’s
Separ ati on of adhesi vEEuREAUFMSaER] 3B SFIeS AL thorekm eslient pelB ters or
10 that a wearer 14 ngséd SeRiE0X and 308! G ifdisGil Qﬁﬁé,rlﬁaﬁﬂlf&fenwrﬁlfc%ﬂsed
at the skin of nose 1s21ich as MYLAR® Type A as indicated above, of a width of approximately
0.375 in. in its narrowest portion at the middle of the band and of a somewhat

10  greater width at the ends past the indentation at the middle portion and, perhaps,

a bit thinner to maintain the same effective spring constant in view of the
increased width..

A pair of elongated openings, 82, or holes, are provided through
adhesive 81 and resilient band 80 as the wide notches to form substantial

15  separations between some portions of band 80, and which extend near but do not
reach the sides of the band, and which are each located near one of the opposite
end edges of that band. Although shown as openings completely through band
80 to thereby completely separate surrounded interior portions of that band from
the rest of the band, openings 82 need not extend all the way through band 80.

20  Even if they for the most part do extend all the way through band 80, the
portions previously filling holes 82 may be left in place without removal
thereof. In any of these forms, openings 82 as a result substantially separate the
remaining central portion of band 80 from the end portions thereof on the
opposite sides of openings 82. In addition, resilient band 80 can be perforated

25  with a large number of tiny openings over substantial areas, or all of that band
(not shown) to aid moisture developing thereunder to evaporate.

The material portions, 83, remaining between the ends of
openings 82 and the sides of band 80 will retain end portions, 84, each located
between a corresponding opening 82 and the nearby one of the opposite end
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20 The range of dilating force provided by dilator 10,

that is, the outward pull provided to outer wall tissues 60 and
62 by the resiliency of truss menber 16 due to resilient bands
30a and 30b therein has been found to have - a suitable range of
from5 to 50 gv@esaseiu nore. Under 10 grams of .such PCT/Alsd6A0379 0

force is usually insufficient to help nost wearers with any significant
25 degree of nasal bl ockage during inhal ati ons. However, if the nasal

bl ockage is m | d enough, a positive effect may be noticed by the
wearer with as little as 5 grans of dilating force provided by
dilator 10. A dilating force in excess of 40 grans is often
somewhat obtrusive and unconfortable for many wearers, though

not all, wearers of such a dilator. V6h 97/ 22314

PCT/ US96/ 19279 - 15-
As a result, nasal R&rﬁg ﬂﬂ&; Z’W"{}

from20 to 30 grans SPE%Q’Fb%&ng spring ﬁ&?ce oh out W’EL‘% an gZW‘Bf
nasal pas oecpreven if-ongnipgs 82 icontinue completely: through dand 80 Reynai

iShes w5 150 S e Bt 08 465 P, 4 e
di l ating spring f or ceelaivelyheasily mﬂlmtduthetmwm of band 80 to permit those
di | at or 10" ar e Prpur gag el TN ik hacloGF 1 hed R YSusks hikE' bl S
outwardly directed forces resulting at the ends thereof. This arrangement
effectively changes what would otherwise be significant peel forces at the outer
ends of these end portions 84 into sheer forces that are much better resisted by
adhesive 81.
10 Figure 8 shows the positioning of dilator 10 of Figure 7 on nose
12 as part of human face 14, and typically positioned there at the same location
as were the previously described dilators. The version of the homogeneous
single body dilator shown in Figures 7 and 8 shown in these figures has just one
opening 82 shown located near each of the opposite ends of strip 80 to provide
15  a reduced effective spring constant at those locations in strip 80 to result in
reduced outward forces at the opposite ends of that strip. Alternatively, a series
of such openings, or wide notches, can be provided near each of the opposite
ends of strip 80 to provide a reduced effective spring constant at those locations
in strip 80 that extends over a greater distance along the length of that strip so
20  that the change is less abrupt. This distributed reduction in spring constant may
be further adapted to a desired distribution by choosing different lengths for the
openings in such a series so as to leave more or less material between the ends
of the openings and the sides of the band. Thus, by having the opening 82
nearest the center of band 80 in the series thereof the shortest with each
25  successive opening in this series toward the nearest end of band 80 being longer,
the effective reduction in the spring constant can be tapered downward in value
from the maximum value toward the center of that band.
Figures 9, 10 and 11 show that the openings 82, or the notches,
can be formed of various alternative shapes to also affect the distribution of the
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peel forces experienced at the ends of dilator 10. Since the two resilient

bands 30a and_, 30b used in unitary, or single body, truss nenber
16 are generally of equal proportions with generally sinmilarly

| ocated and sized notches 43a, 43b 10 and 43c provided therein, each
of bands 30a awd932hi4pr ovi de approxi mately one- hACT/USP6/YRRE t ot al

dilating spring force occurring at each | ocation along the

| ength of dilator 10, but could be of different widths or lengths to all ow
varying of the dilating force along the I ength of the nose.

As can be best seen in Figures 1 and 6, unitary truss nenber 16, 15
conprising base material strip 18, interface adhesive material strips 3la
and 31b, top material 38, and first and second resilient bands
30a and 30b, include a first scall €ded edge, 70a, at one end,
and a second scal |l oped edge, 70b, at the opposite end of that
menber. First scal | opsgpmlingnebnstanteredGetionsasf theyrsage ot ©o to being the elengated

region 20 of base material strip 18 and firs ngl. ' t J i al
20 38, and by fir st Kfgé e @Wﬁ?b%‘"ﬁ%g? i gﬁ[“%fr@&%o@ﬁ“&hﬁg@?ind
first ends a Gpopictotialdddv of dikibetl isprovidedxhowihg opatngsldr.cuSthraugh
scal | oped end edge 70b is '

g d .end 22 of Db
material strip 18 andPelehesthpt avrpliempti ;W%&g&qﬁ ‘%%W:@FPB?%?%

and by second endg 42g thiydndaiee Beinf isyminetiddl foRfdRsles, 82', rather thah @lid ¢lbkated
bands 30a and 30b, and by second ends, 34a and 34b qf adh§5|ve,str|gs_ 25

31a and 31b. Because @penings, ofiroynded end reciangular shapes, dollawed by opcnings §3

edges 70a do QﬁésY one need be described to understand both
which will be first w0or f scal | gged end edgg 70a. - . :
First scalloped end edge 70a i figuresci0 ang 1heeph showonpair obgutslit as the notches

Zf?i r 3 gfg[}at ed by a@%}@%ﬁ&d& BpenfiiA as IKCsubsiititial' Sop@aciént FRfiingOthe notches
PCT/ US96/ 19279 10  between the end portions and the central portion of dilator 10. Figure 10 shows
a pair of slit openings, 82", following a portion of the circular edge of openings
82’ in Figure 9 somewhat beyond half of the circle (but could follow a portion
of an oval shape or of other closed curves) so as to leave the interior of the
circular portion attached to the remainder of band 80 aiong the sides thereof
15  closest to the center of that band. Slit openings 82" are continued past the half
circle points so as to have the ends thereof point away from the sides of band
80 to thereby minimize the possibility of crack propagation from the ends of the

slits to the sides of that band. .
Alternatively, in Figure 11, slits following straight lines are the
20  substantial separations cut into band 80 but with small circular openings
provided at each end thereof to thereby together provide a pair of openings,
82''', the circular opening portions provided to again prevent any crack
propagation from the ends of the slits to the sides of band 80. This crack
propagation is most likely to occur during the die cutting of these openings in
25  dilator 10 rather than during use since such use usually occurs on just a single
occasion for each dilator resulting in relatively little repeated flexing remaining

material portions 83.

Notches or broader openings can also be used to provide
increased flexibility of resilient band 80 along the length and across the width
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-16- 72a and 74a are set by the cutting die used in formng a

dilator 10 froma continuous strip of conbined material s matching
the materials in a truss nmenber 16, the protruding portions being
chosen in dilator 10 to be fornmed by first ends _ 41a and 41b of

resilient banw®os3d@miand 30b, respectively, in the corresponslmmgse6/1927H

first ends 33a and 33b of adhesive nmaterial strips 3la and 31b. Since
protrusions of the resilient bands are outernost, the die cutting a truss
menber 16 froma continuous strip need not waste any resilient
band material. The protrusions containing resilient bands from one
truss nenber 16 wll match those fromthe next truss nenber 16 so
that essentially no material need- be cut 10 out between them and | ost
in the fabrication process. Due to the setbagigs from t he
protrusions contained in the resilient bands, on either side of each, that

s i ncl udi m%ﬁ&ﬁiﬁddﬁﬁato ﬁaddhgeummmﬂymﬂh&wmo@bﬂes of

the resilient bands, here w | e sone | oss of th|§ mite“?or
t he

each cutting bet weenendsjofband Wm the width and aggoss,the 1
055 of these mat er | glgio 0 fi gkl 970! 10asktCHUOPKbs, Figh's 12 inGwadil g e ¢ he

near elimnation of any | oss ol resil 'ent band nateri al

Therefore, the resuIOfwm@mmmmmmﬂﬁmﬂﬂg
continuous resi| 'Sentreti\%f&rs{mg:h%arﬁowﬁdﬁ?at atlk 1 can %ﬁllef é%t%@shc?ws

significant. bri cat
Wi t hout undue waste ammm@mg,&nmwmmmmdammapmssz

However, these dil atgr |
i nadver t ent peel i ng a?ﬁé‘%@@&ﬁé@%’%?%ﬂ?rﬁ%&&%a&%$§6 bt the
del am nation of the oppbsiteeidstheteod to thireby hibstantially separatesitds portiens, oftbandi8& e of

facial gestures, forces fromexternal objects like pillows during sleep,
and the like. This is because the spring constant is nmuch reduced

toward each of tgge QP Besult, thertsare ffuitliee rd;hhmmgrm:hyr_m _h;amms,cms
R R et ne e Sanb i i 850 Bk pobade U
provided in an effi coftle dppéuite ead bdjies Bf anmsmmmhpm ofSlohgitudiral openinge
85 extending so close to the opposite end edges of dilator 10 allows the two side
portions, or longitudinal subbands, 87, formed as a result of providing
15  longitudinal opening 85, to bend. sharply and relatively easily with respect to
each other at remaining material portions 86 to thereby increase the flexibility
of resilient band 80 across its width. In effect, subbands 87 closely approximate
the behavior of resilient bands 30A and 30B in dilator 10 of Figure 2, Again,
a bottom pictorial view of dilator 10 is shown in Figure 12 so that adhesive 81,
20  provided on resilient band 80 at end regions 84 and subbands 87 as represented
by the stippling present thereon, is exposed to view.

Figure 13 shows dilator 10 of Figure 12 positioned on nose 12
seen as part of a portion of human face 14. Again, dilator 10 in Figure 13 is
typically positioned on nose 12 at the location used for previously described

25  dilators.

Further flexibility across the width of dilator 10 can be provided
by the use of an additional Jongitudinal opening in resilient band 80 paralleling
longitudinal opening 85 in dilator 10 of Figure 12. The result is shown in
Figure 14 where there is now shown a pair of paralle! longitudinal openings,
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spring constant along the |lengths thereof to desired values at various

| ocati ons . along that |ength. WO 97/ 22314

PCT/ US96/ 19279 ' -17-
As can be seen in Figure 2, in the situation where resilient bands

30A and 30B arwoawsted to base material strip 18 by adhesi \RETEISPE/I987931A
and 31B, respectively, before notches 43A 43B and 43C are cut
into these resilient strips, base material strip 18 will by this
adherence keep any portions of 5 resilient bands 30A and 30B in the
rel ative sane position should the cutting of t he notches go so
far as to separate portions of these resilient bands form one

another. This is true also even if the cutting action should sever the
portion of base material strip 18 urdlerneath the notches since
the strip material extends outward fromeither side of these

resilient strips. Thi&'s provided imresilieatdiand 80 to thereby form thiee suithandse 8Py eachipf
and 508 pri or o sucHongRARRL bl 85 Ceretigion fRhya2er ca‘?*%gmdm&ew of
through this transwsermpunngsl &f'l’l p, Thegeesuit hie da peavideh ove tsmalh mwaterialds
Fvever . the provi si olFERIYE,Bartings 83 baMets iR 5idiE Of Quanpr, 10 apq apenipes 82 os
5  before, and a further small material portion, 83’ between those two openings
82'''" at each end of dilator 10. Similarly, there are two remaining portions of
material, 86', between the ends of each of longitudinal openings 85° and the
opposite end edges of dilator 10.
Dilator 10 of Figures 12 and 13 can be made to approximate
10  previously described dilators even more closely by providing a base material
strip below and adhered to resilient band 80, such as the form of band 80 shown
in Figure 12, with this strip having the adhesive for engaging the user’s nose
applied thereon rather than on resilient band 80. Similarly, a top material strip
can be supplied over resilient band 80 and adhered thereto with or without the
15  base material strip present. The form of resilient band 80 shown in Figure 14
can alternatively be used.
An exploded pictorial view of such an arrangement is shown in
Figure 15 using the form of resilient band 80 shown in Figure 12 except for the
removal of adhesive 81 therefrom which is placed instead on the bottom side of
20  a base material strip, 18’, for engagement of the resulting dilator with nose 12
of a wearer. Resilient band 80 is adhered to base strip 18, and that structure
has a top material strip, 38', adhered thersto to form a unitary or single body
dilator structure now heterogeneous rather than homogeneous. Base material
strip 18’ can be formed of the same material described earlier for base material
25  strip 18 of dilator 10 in Figure 2, and top material strip 38’ can be formed of
the same material as was top material strip 38 in dilator 10 of Figure 2. The
same sorts of adhesives used in dilator 10 of Figure 2 to form the components
there into a single body can be used to adhere resilient band 80 to base material
strip 18’ and top material strip 38', That is, typically, either a porous, acrylic,
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15 strip 38 in dilator 10 results in added in added costs in fabricating

that dilator. These costs are avoidable if dilator 10 is .
fabricated fromjust the resilient band mat eri al by using that
material to again formjust a single body structure again havi ng

a porous (neew@@d7idsd he band has been perforated by tiny hatcrauseensaid
noi sture evaporation, otherwi se not), acrylic, pressure sensitive

bi o--conpati bl e 20 adhesi ve applied on one side thereof. This adhesive
provi des, as before, the _ engagenent means for adhering the
resulting dilator to the skin of wearer's nose 12 and aids in

spreadi ng out the delam nating forces tending to cause that dil ator
to be inadvertently detached fromnose 12 of the user. However, this

spreadi ng of the delam nating forceg by the adhesive wll
typically be insufficient to 25 prevent peeling unless notches again
are provided in sOMgriid) defsitiveChio @dtn adhesive placed B b&iting| métheds) 68 apuch
a dilator. ) .. One such possi bl e notching arrangenment,
whi ch woul d retain taseylic, pressure sensitive diceompatible transfer adpesiys matesial eanbegpadat or
with the rest of the dilator even though t he notch extended
therethrough, is to formthe notches in the band so as to not WO
97/ 22314 Alternatively, dilator 10 of Figure 12 can be used just as

reach o ther of he 41 e, jctuding heving dhcsive 81 o t bottom side thercf, it g |

of the top material strip 38’ is adhered to resilient band 80, an arrangement shown in

an exploded pictorial view in Figure 16. Similarly, resilient band 80 can be

adhered to just bottom material strip 18' omitting the use of to material strip

38’, a structure not shown. Again, the same sorts of adhesives used in dilator

10 10 of Figure 2 to form the components there into a single body can be used.

The dilator structures of Figures 15 and 16 can have top material strip 38’

coextensive with the outer edges of resilient band 80, or exceeding the

dimensions of resilient band 80 to extend beyond the end edges thereof, or

beyond the sides thereof, or both. The dilator structure of Figure 15 can

15  similarly have bottom material strip 18' coextensive with the outer edges of

resilient band 80, or exceeding the dimensions of resilient band 80 to extend
beyond the end edges thereof, or beyond the sides thereof, or both. '

Similar arrangements can be provided for dilators 10 of Figures

7,9, 10 and 11 if the benefits of using a bottom material strip for spreading out

20 the delaminating forces and the stabilizing value of a top material strip are

desired in connection with the use of resilient band 80 from those figures.

Thus, Figures 17 and 18 show the use of the form of resilient band 80 from

Figure 7 with adhesive 81 moved from resilient band 80 to the bottom of bottom

material strip 18’ to be used to engage the skin of a wearer’s nose. In the

25  exploded pictorial views of these figures, resilient material strip 80 with

openings 82 at the opposite ends thereof is provided between and adhered to

botiom material strip 18’ and top material strip 38’. In Figure 17, bottom

material strip 18’ and top material strip 38’ are shown to be coextensive with
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dilator. This arrangenent would thereby | eave a portion of the band on

ei t her side of a notch between the ends of that notch and the
correspondi ng side of the band. The band material remaining
bet weén the notch and each side of the band 5 wll, of course,

exhi bit a nuchwoethemd spring constant to thereby reduce th&®CT/US6/19279
outward force present at the corresponding end of the dilator to thereby
reduce the tendency of the dilator ends to peel away fromthe
wearer's skin. However, that remai ning band material will still
retain in the dilator the dilator end portions, those portions
of the band between each of the notches and the 10 correspondi ng one
‘of the opposite end edges, without the need for either a base

material strip or a top material strip despiteSthe notch be cut entirely
through the band. That is, this

remai ni ng band rraterlmlsnhhttbamlam ,cbuh thesdhsteipsiexcéed the dimensions of sesilisot b#ndi89dn
band or dilator wll et llﬁ?ﬁ'?g‘ ﬁ%}eh@yband beyond t he notch and

15 wll also bend q reduce the peeling force at the
end edge by, |n effmmhﬂmhowmbfm&mumgmﬂmgmahdﬂl
peeling force into a sh force | Sg4TLIC tt si st.ed
by the adhesive naterﬂleb'eﬂﬁﬂgqsrfb’q%ﬁdgT Mhadﬁemve 81y %ng?ﬁ@ &d t he
wearer's nose. Sugh ngkfbfforiefigdghhg d Wedrer’ Sidse by oohitting thenge b base material strip

dilator would typically be cut at the sang I tsel f wag die_cut
out 20 of resilt %rﬂ“w&qﬁéts&‘ﬂ“ lggtgﬁrlga{'mggwmwé%m

that small anount of mahmtbmdsoﬁm&u&uﬂahﬁslmmmg ipPRktefis siip 38nd
the sides of the resulti ng band, Th t he _not ches may be

cut fromthe adhesiveadisted tagestienibasd 80, an gxample of which is shown if FigursJ@anfl e
side so that the notchy ﬁh@gmlfbﬁn%ﬁ%ﬁlﬁﬁt sﬂﬁwsﬁswﬁ@.v@wb SUTAAGE Figure 19
0

of the band neet at any use angle to avoid a sharp ed ge being 05|t|oned

next 25t d0t heshowsaarexploded; piciarinlcview of tep matstialstrin 38'hhaving: dimsnsigng e
fromthe other side. Re t
could be just sinple ngﬂ‘t'esmm th%se oBthedouter edges o'k gt erial ag\g i orzg,

or just slits cut i ntshomseanbexptoded: pistarial vievaof fop material stip 38 with dxmenslons
be used instead extengagydl tholeldt e Yutel EdpS B FeifiehtUhild 38 to BREAPWRFebbydnd

ext ent
both in length and in width.

15 The alternative is again possible of omitting top material strip 38’
from the structures shown in Figures 17 and 18 but retaining the use of bottom
material strip 18’, and having adhesive 81 moved from any of the forms of
resilient bands 80 shown in Figures 7, 9, 10 and 11 used in these structures to
the bottom of base material strip 18’ for use in engaging the nose of a wearer.

20  In Figures 21 and 22, exploded pictorial views are shown of this arrangement
based again on the use of the form of resilient band 80 shown in Figure 7
adhered to bottom material strip 18’ having the skin engaging adhesive on the
opposite side thereof. Bottom strip 18’ is coextensive with resilient band 80 in
the view shown in Figure 21, but bottom material strip 18’ exceeds the

25  dimensions of resilient strip 80 in Figure 22 both in length and in width. Here
again, the same sorts of adhesives used in dilator 10 of Figure 2 to form the
components there inio a singie body can be used in the structures described in
connection with Figures 17 through 22,
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WD 97/ 22314

PCT/ US96/ 19279 than the width of the band, i.e. an
el ongated hole in the band, such as is shown in the bottom side
pictorial view of such a dilator in Figure 7. There, dilator. 10

is formed of wodhegie resilient band strip, 80, having a pararas9s/eseryl i c,
pressure sensitive bio-conpatible adhesive, 81, (indicated by stippling in

Figure 5 7) coated on what woul d be the bottom side thereof during use
on a wearer's nose. Resilient band 80 is again fornmed of the sane
resilient polynmer material used for bands 30A and 30B, an

i ndustrial grade, biaxially oriented polyester, such as

MYLAR[ err] Type A as indicated above, of*a width of approximtely
0.375 in. in its narrowest portion at the mggle of the band and of a

somewhat 10 greater width at the ends past the indentation at the
m ddl e portion and, perhaps, Although the k invedtion BES bdef dESRHBEdith fefierd Ne
effective spring constant in view of i ncreased wi dt h.

A pair of el ongated mmmmm,mwmg%ﬂ&mm%mmﬂmﬂ
adhesi ve 81 and re5| fggP haﬁf qu%&ﬁﬁ%ﬁ{, Skapetdfal
15 separati ons bet n sone portions d d whic extend near

but do not the dmvehtidthe si des of the band and which are each
| ocat ed near one of the opposite end edges of that band. Although
shown as openlngé conpl etely through band 80 to thereby

conpletely separate surrounded interior portions of that band from

the rest of the band, openings 82 need not extend all the way through band
80. 20 Even if they for the nost part do extend all the way through
band 80, the portions previously filling holes 82 may be left in
pl ace w t hout renoval
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separate the remlm‘mmm ortion of band 80 fromthe end
portions thereof on the S|des of openlngs 82 In

addi tion, resilient band 80 cén be perforated with a Gﬁe nunber
of tiny openi M@9¥?&M substantial areas, or all of that banHCT“E9 927 (not
shown) to aid noisture devel opi ng thereunder t o evapor at e.

The material portions, 83, renuaining between the ends of openi ngs
82 and the sides of band 80 will- retain end portions, 84, each |ocated

bet ween a correspondi ng openi ng 82 and the nearby one of the opposite end
WD 97/ 22314

PCT/ US96/ 19279 ' - 20-
edges of band 80. This retention of end porti8éfs 84 by naterral portions 83

wi || occur even if openings 82 continue conpletely through band
80. Remai ni ng WL&M&&& ons 83 will also aI I ow end portions
84 to bend sharply and Ymﬁﬁ&d g tsAﬁ?tb

central portions of band 80 to perm t ose end portion
the contours of the outeewvallftissnes,ssaid dilatoycomprisingsut | ar ge

cffectively changes what  vour o SpHdRing s 1B BaceESha0 end stifeles BRI

out er ends of these end psmdiedgesatdppositetendsodfiseid tfuss angkhaving tmeanse

much better resisted by for generating restoring forces including at least a first
resilient band of selected thickness in said truss extending
between said end edges such that, if said spaced-apart end
surfaces are forced toward one another from initial
positions to thereby substantially reduce direct spacing
therebetween by a spacing reduction force external to said
truss, restoring forces result in said truss which tend to
restore said direct spacing between said end surfaces with
such restoring forces being due to at least said first

thereof. In any of these forms openr nEHl82 as a result substantially

ow

resilient band, and further having means for reducing said
restoring forces at a selected location in said first resilient
band comprising a separation. at said selected location
between selected portions of said first resilient band with
said separation surrounded by a corresponding separation
edge thereabout intersecting at least a first surface of said
first resilient band; and

engagement means adhered to said end surfaces adapted for
engaging exposed surfaces of outer wall tissues and for
remaining so engaged against said restoring forces.

2. The dilator of claim 1 wherein said separation has said
corresponding separation edge thereabout intersecting at least in part a second
surface of said first resilient band on a side thereof opposite that at which said
first surface occurs.

9’*?’8&’
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adhesi ve 81. : ure 8 shows the positioning of
dilator 10 of Fi gure 7 g’@"ﬂﬂ”"&”ﬂ“’ 12 as part of human face 14, and
typically positioned th ocation as were the
previ ously described dilators e.version of the honpgeneous .
si ngl e body dwbatmesishown in Figures 7 and 8 shown in theserdriupes/egI9as

j ust one openi ng 82 shown | ocated near each of the opposite ends
of strip 80 to. provide 15 a reduced effective spring constant at
those locations in strip 80 to result in reduced outward forces
at the opposite ends of that strip. Alternatively, a series of
such openi ngs, or w de notches, can be provided near each of the opposite
ends of strip 80 to provide a reduced effective spri‘ng constant at those

| ocati ons in strip 80 that extends.gyuer a greater distance al ong
the length of that strip so 20 that the change is | ess abrupt This

di stributed reductiog, in spri rnemammmwmmﬁmmeumahﬁsmmed
to a desired distribution by choosing different Ienggomor t he

openings in such a s&#ﬁ@tW@Wf)b! 8s%d end pdgesnd by éﬂﬁﬁlwht he

ends of thW%&hHﬁ Qﬁ&s@ndﬁ:ﬁ?uﬂﬁﬁg %aﬁ@i
t he openi ng 82 near est the center ba 80 In ﬁ& eries

t her eof the short est thereabout are: pmllelzp eaoh o 8aid; side Qﬁﬁ@nﬁ“bnghWhﬂeéﬂlﬂes

toward the nearest e&ﬂ,al%mp {HRREET the effective
reduction in the spring congént can e tapered downward in val ue
from the maxi num val 4e t owar d Fhedilatonofciaimf1 whexntin said thnss has a cover flexible strip
Figures 9, 10 and 11 show t. e , .
can be forned of var #‘% aﬁvg&?ﬁ%@“‘%“éﬁ%ﬁg‘r% %@Wi%‘&t i on
of the WO 97 &avieB fléxible strip and any exposed surfaces of outer wall tissues so engaged.
PCT/ US98/ 19279 s. The dilator of claim 1 wherein said truss has a base flexible strip
therein with said position at least in part between said first resilient band and
any exposed surfaces of outer wall tissues so engaged.

6. The dilator of claim 1 wherein said first resilient band is entirely
of a shaped sheet of at least partially perforated polymer material.
7. The dilator of claim 1 wherein said separation edge has two

longitudinal portions thereof extending substantially parallel to one another along
a longitudinal direction between said end edges of said truss and joining
transverse edge portions of said separating edge at each opposite end thereof
extending in a direction transverse to said longitudinal direction.

8. The dilator of claim 1 wherein there is a plurality of separations
at selected locations in said first resilient band between selected portions thereof
with each said separation surrounded by a corresponding separation edge
thereabout intersecting at least said first surface.

9. The dilator of claim 2 wherein said separation edge has portions
thereof across said separation from one another spaced apart such that said
separation is formed at least in part as an opening in said first resilient band.
10. The dilator of claim 2 wherein said separation edge has portions
thereof across said separation from one another adjacent one another such that
said separation is formed at least in part as a slit in said first resilient band.
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bei ng the el ongated shape shown for openings 82 in
Fi gures 7 and 8. Thus a top pictorial view of
dilator 10 is prOV|ded shomnng openi ngs or cut through not ches
that are alte™@P¥384y shaped to those in Figures 7 and 8, PREUSISEPA™gs
5 i-n this instance being symetrical round holes, 82', rather than the
el ongat ed openi ngs, or rounded end rectangular shapes, followed
by openings 82 in dilator 10 of those figures.
Figures 10 and 11 each show a pair of cut slits as the notches

" rat her than broader openings as the substantial separation formng the

-21- sSpri Em#reductlon as they are not confined to

not ches 10 bet ween the end portions and the central portion of -
dilator 10. Figure 10 shows a pair2ef slit openings, 82",
following a portion of the circul ar edge of openings 82" in

Figure 9 sonewhat beyand hal f 'DiedefchimS(\»hntelmﬂnfaisi@ldrmvyafmﬁm

;)Lean oval shapgi fgu%ﬁﬁﬂﬁhosedﬂ‘ﬁw %ISOM %%%Z’Fle e |nt |or0(r)]1;]

t he sides thereof mwaghcﬁnsmh ﬁnltdfnﬁ-omwy afeﬁhqionbmgdscp&ﬁdn edge
openi ngs 82" are continu past the ) rcl e |nt SO as to
have the ends thereofheﬁffsm &ﬁ?%ﬁéﬂéf&tg‘% GCA'S Eandglqugo
thereby mnim ze thepp@ided @i dn ﬁéeﬁd%ﬁbﬁﬂﬁgmgm 6&ﬂ§by)lfwot

slits to the sides of that ban Alternatlvel , in

Figure 11, slits fol Furshenfide; edges, between, wehich, another said sepgration; an said plpsali

separations cut into geadft G&uRUiuch it ToRtdporiding Poftions 6iNkdld Sseparation edge
provi ded at each end thereof to ther eby toget he ovide a pair of
agerparalle} to gagh gng\ﬂ

openi ngs, '-‘832@0“‘ edgensubstantially wheregai n
prevent any crack Bﬁﬂﬂéﬂéo?ffést:fogéﬁ&%t&nds of the slits to the

si des of band 80. Th| S crac propagation is nost |ikely to occur
during the die cuttidg. of thes'Blecq;bmfméslaim'?Whﬂeﬂﬁmeredkh@lmahtiwmmbonﬂ han

gg(r:iagigogsfo?l ggghsgfptat or e(;si%{l n\éngﬁ&'ﬁ&t t | VE’F‘“@?&WL repeg?mgn ftf‘ee'?i? ng
remai ni ng witht mhasaitbmranm @ﬁ'ounded by a corresponding separation Migeches
or broader openings GaReBhi niBitedting bt idhst¥aR ErliCsurface, said separation edges in said
plurality thereof each having two longitudinal portions thereof extending
substantially parallel to one another along a longitudinal direction between said
end edges of said truss and joining transverse edge portions of said separating
edge at each opposite end thereof extending in a direction transverse to said
longitudinal direction.
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increased flexibility of resilient band 80 along the I ength and across the
wi dt h WD 97/ 22314 )

PCT/ US96/ 19279 -22-
of that band in addition to providing such erX|b|I|ty toward each of the
opposite woomzsends of band 80 along the width and acr o¥sMVH& % hgt h

t hereof as shown for dilator 10 in Figures 7, 9, 10 and 11. Thus,
Figure 12 shows not only a pair of el ongat ed openi ngs 82
substantially separating end regi ons 84 fi6Mthe central 5  renai nder

of resilient band 80 as in the dilator 10 of Figure 7, but also shows

a |l ongi tudi nal opening, 85, provided transverse to and i ntersecting

openi ngs 82 to then extend beyond themto nearly reach the I endgth
of dilator 10 between the -—QPposi te ends thg&pof to t hereby
substantially separate side pop#1ons gk band .8/

As a result, there are furt@;/yr;nalnlng nﬁt.%;¥(4fﬁtlons 86,

provi ded bet ween the ends of Iongltudlnal opeping 85 and the corresponding
one of the opposite end edges of. dfPator 10. The presence of

| ongi t udi nal openi ng 85 e ndi.ng SQ _I-§€ to th 7opp$§E§5k dd
i na

edges of dilator 10 allows the two d -n e
subbands, 87, forned as a resut%;of pr0VIdhhg /

e
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15 | ongi tudi nal opening 85, to bend sharply and relatively easily with

respect to each other at remaining material portions 86 to.
thereby increase the flexibility of resilient band 80 across its
wi dth. In effect, subbands 87 cl osely approxi mate th Vi or
of resilient Weawas3dA and 30B in dilator 10 of Figure 2. AB‘O{F’H,E“RS{]’g

a bottompictorial viewof dilator 10 is shown in Figure 12 so that
adhesi ve 81, 20 provi ded on resilient2fgnd 80 at end regi ons 84 and
subbands 87 as represented by the stippling present thereon, is
exposed to view. /0 F;gyre 13 shows dilator 10 of
Figure 12 positioned on nose R en as part of a portion of

human face 14. Again, dilator 10 j/n FR¥U L3 i S pi‘cal |y

posi tioned on nose 12 at the ldcation used f{or previously ;qgg:ﬁ? 25

dil ators. 9 FusgtEy fTexibility acro e w dth of
I

dilator 10 can be provZ&Ed g? I tiona
| ongi tudi nal opening in resi

| ongi t udi nal opening 85 in dilé e

Figure 14 where there is now
openi ngs, WO 97/ 22 2
PCT/ US96/ 19279

85', provided in resi | i 20 Hanpeg
each of

#3730 43¢

I T, 1 Fig 2B
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| ongi t udi nal openings 85" intersecting both nenbers of a corresponding pair

of . transverse openings, 82''''. The result is to provide two
smal |l materi al remai ni ng portions 83 between the sides of dilator
10 and openings 82'''' as 5 before, and a further small materi al

portion, 83" between those two openi ngs 82''"'"' at eachwﬁw%(ﬁ
dilator 10. Sixwishasshy, there are two rened/ibg portions of PCTUSY
material, 86', between the ends of each | ongi t udi nal openi ngs 85" and

t he opposite end edges of dil 10,548

Dilator 10 of Figures 12 and 13 can be nmadq to-approxi mate 10

previ ously described dilators even nor C"%ﬂfﬂb'y provi di=ag, a base

mat er i al strip below and a aiaaq;kéa»lient bgggg?o, such as
the form of band 80 shown 47 S '/o‘ég‘;‘ o‘:-{c.;}/ (télthis $rip having

t he adhesi ve for engagi ng th‘%ﬂuser' S ll,/ A Y, 9 at her
than on resilient band 80. Sim|ar o

A TR o
o
:'-'

supplied over resilie
15 base material st
Figure 14 cp
expl oded pictorial vi@s

%
15 using the form of

A vt
/ . mﬁﬁ?’ /%
renoval of adhesive 81 {RGEBREFSHLVEECH: X S T
of 20 a base materia //’, B 7”1:;"@ﬁ¥h25;'7" 4057,
dilator with nose 12 ¢ 4§, 4y 2 is adhered to
base strip 18, and that structure #as a top material strip, 38",

adhered thereto to forma unitary or single _jody di | at or
structure now het erogeneous rather than honégeneo Base materi al
strip 18 can be forned of the sane material_ bed earlier for base

mat eri al 25 strip 18 of dilator
strip 38 can be formed of

strip 38 in dilator 10 of & gure 2.
used in dilator 10 of Fi guré\

a single body can be u .
strip 18 and top nate
acrylic,

2, and top material

was tggﬁﬁgtgsial

ts of Sl es
“’Qé there into
Y /BB ;

SUBSTITUTE SHEET (RULE 26}
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WD 97/ 22314

PCT/ US96/ 19279 ' _pressure sensitive bio-conpatible adhesive
pl aced by coating nethods, or an acrylic, pressure sensitive

bi o- eonpati bl e transfer adhesive material can be used.

Alternatively, dilator 10 of Figure 12 can be used just as %v

di scl osed t heweom?drd udi ng havi ng adhesi ve 81 on the bot t orRCEY ereof

if just top material strip 38 ﬁ)adhered to resilient band 80,
an arrangenent shown in an exﬁ‘o ed pictorial viewin Figure 16.
Simlarly, resilient band 80 can be adhered to just bottom

he use of to material strip 38", a
of adhesives used in dil ator

ts there-into a single body can be
of Fi gepfs 15 and 16 can have top
e‘Wr'ﬁuthe outer edges of resilient
nsi ons of reS|I|ent band 80 to

material strip 18 omtt e
structure not shown. AdaiF-ithe sane sor,
10 10 of Figure Z&'to formthe conpo-
used. '
material strip 38 coextens %
band 80, or exceeding the t

extend beyond the end edges thereof he si des thereof,
or both. The dilator stry§Bure of Flgu"~ ng imlarly have
bottommaterial strip é%% CORX I Ve. W Y\ But ges of

resilient band 80, or ‘ i hons of resilient band 80 to

ext end beyond'fhl pf , or beyond the sides thereof,

or both.
dilators 10 of Flgureéaf ] 11 if the benefits of using a
bottommaterial strip for.sp sofe) V) SRR A t he del am nating forces

and the stabilizing valuezg-' . mat ety {:__i'p'%ge

"mvmrwtrtwwu*r--vwe=rurtsﬁtﬁiﬁ**mtfviw#vwwmvvttru‘uus,v

ra:x?v*r===ae¢rtn=nt*npxiiﬁiigfﬂf};'




desired in connection with the use of resilient band 80 fromthose figures.

Thus, Figures 17 and 18 show the use of the formof resilient band 80 from

Figure 7 with adhesive 81 noved fromresilient band 80 to the bottom of

bot t-om material strip 18 to be used to engage the_s %ngéga

wear er' s nosewolofndsne 25 expl oded pictorial views of k ﬁlgures,

resilient material strip 80 with 5/ppenings 82 at the opposite ends

t hereof is provided between and adhered to bottom mateial strip

18" and top material strip 38 . In Figure 17, bottom mat eri al

strip 18 and top material strip 38 aéf shown tgppe coextensive with

WD 97/ 22314 3 2"

PCT/ US96/ 19279 ’ - 25-
gpgi ons of resilient band

80 in the structure show1n Figur.
Again, dilators 10 in the fornms_shown iq/_>.
can be used as disclosed thecelw th q,r‘sive 81 applied to the bottom side
5 t hereof for engaging @ 8sgy)by omtting the use of base
material strip &3 F

18 for any of thosk resihl i ent ‘band 80 used in these
structures. This/A% t3} rip 38 adhered to
resilient band 8 s shown in Figures 19 and
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20 using the formof resilient band 80 shown in Figure 7. Again, Figure 19
10 shows an expl oded pictorial view of top material strip 38 having

di mensi ons coextensive with those of the outer edges of
residient band 80, and Figure 20 shows an exploded |ct J
vi ew of top nwosstRadiastrip 38 with di mensions §£?hose

of the outer edges of resilient band 80 to extend therebeyond

both in length and in width. 15 The alternative is
again possible of omtting top materi al s@fl% 38’ fromthe
structures shown in Figures 17 and 18 but retaining the use of ttom
material strip 18' and havi ng adhesi ve 81 noved fron1an&ﬁbf t Fér s of

structures to the bottom of base materly
engagi ng the nose of a wearer. 20 In Flgurag
pictorial views are shown of this arrangene ﬁzr

use of the formof resilient band 80 shown i j
to bottommaterial strip 18 having thel¥ki
opposite side thereof. Bottom strids18’ ';H' B resilient band
80 in the view shown in FLQ.“TF";-;"Z material strip 18
exceeds the 25 dinensions ofAfEsiiAlenl SEE& 2 both in
| ength and in width. Here o 2.yq;// e same sor gf hesi ves
used in dilator 10 of Figure = conponents there into
a single body can be used inth d¢described in

connection with Figures 17 thr WO 97/ 22314

PCT/ US96/ 19279

“;fﬁ;ﬁ// B her ed
s i, ve on/%ﬂ
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- 26- Al t hough the present invention has been

descri bed with reference to preferred enbodi nents, workers
‘skilled in the art will recognize that changes may be made in
formand detail without departing fromthe spirit and scope o

t he inventi onwo92231% WO 97/ 22314 PCT/US96/19279

PCT/ US96/ 19279 -27-
VWHAT IS CLAI MED | S: 1. 7/%0 A dil at or capabl e of

I ntroduci ng separating stresses in anatonicat“ia' aut er wall tissues,

said dilator conprising:

spaced-apart end surfaces tegg nated by
edges at opposite ends of safﬁlijuss and havi
for generating restoring forcesN ncluding g

end
i neans
| east a

@75 57”1
i{aﬁ?
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surfaces are forced toward one another frominitial
positions to thereby substantially reduce direct spacing

t her ebet ween by a spacing reduction force external to said
truss, restoring forces result in said truss which tend to
restore sai d gyg®mbsapaci ng bet ween said end surfaces with
such restoring forces being due to at |east said first
resilient band, and further having neans f@&yigeducing said
restoring forces at a selected location in said first resilient
band conprising a separation at said selected | ocation
bet ween sel ected portions of said first resilie band wit
sai d separation surrounded by a correspondi ng & par ati op
edge thereabout intersecting at least a first sukface/0fF sarda— —

PCT/US96/19279

first resilient band; and , eAlgagenent meagd adher ed
to said end surfaces adapted for quaging
exposed surfaces of outer wall tissues and for

remai ni ng so engaged agai nst said restoring
The dilator of claim 1 wherein said sepgr
correspondi ng separation edge thereg
second surface of said #Arst resilie
opposite that at which said i
97/ 22314

PCT/ US96/ 19279
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- 28- 3. The dilator of claim1l wherein said first
resilient band is bounded at a first end thereof by a said end
edge and by two side edges between which sai d separation occurs-
such *t hat correspondi ng portions of said separation edge _

t her eabout ar qupayasisel to each of said side edges substant iPﬂTﬂﬂsgﬁ/\H@’e sai d

separati on edge cones cl osest thereto. 4, The dil ator
of claim1l wherein said truss has a covergj{fxible strip therein
with said first resilient band positioned™at” | east in part between said

cover flexible strip and any exposed surfaces of outer wall tissues so

engaged. 5. The dilator of claiml1 wherein said truss
has a base flexible strip _ therein with saic ton at least in
part between said first resilient band and —=any_expoyed surfaces

of outer wall tissues so engaged.
claim1 wherein said first resilient bay@’
shaped sheet of at |east partially perfor

7. The dilator of claim 1 has two
| ongi t udi nal portions thereof extenditfg substantis one
anot her al ong a | ongiAUdi nal dirgg/kfﬁ ¢nd edges of
said truss and joining g“edge por ) d

Ag in a

8.
5% par ati ons
at selected locations in saig RUGH sel ected
portions thereof ounded by a
correspondi ng separati on edge intersecting at | east
said first surface. r claim 2 wherein
sai d separati on edge has porti ogs r% .a19 separation
from one anot her spaced apart R peFatfon is
formed at least in part as an d first resilient band.
10. The dilator of claim2 wherein said separation edge has
portions t hereof across said separation from one anot her
adj acent one anot her such that

e a2 s e LA L L e
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said separation is fornmed at least in part as a slit in said first

resilient band. WO 97/ 22314 .

PCT/ US96/ 19279 - 29-
11. ¢ The dilator of claim3 wherein there is a plurality of
separations wo9722314 at selected |locations in said first ré’gﬂ’?éﬂt’ Band
bet ween sel ected portions thereof with each said separation

surrounded by a correspondi ng separation edg t her eabout
intersecting at least said first surfacel%dPd first resilient band being
bounded at an opposite end thereof by that remaining said end edge and by

t wo further side edges between whi ch anot her sald separation in
said plurality t hereof occurs such that oRdiAgRZ portions of
sai d separation edge t her eabout are par of said two
further side edges substantially where i on edge
conmes cl osest thereto. 12. m 7
wherein there is a plurality of separations et~ sel ected | ocations
in said first resilient band between sel j

W th each said separation surrounded )y 5 €

t hereabout intersecting at ﬁ;t 2t d fi 2 > sald Separatlon edges
in said plurality the % j

t her eof extendi ng
| ongi tudi nal direction betwe8
joining transverse edge porti
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edge at eAch opposite end thereof extending in a direction transverse to

sai d

| ongi t udi nal, direction.
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A dilator (10) formed
with a truss (16) with a pair
of spaced-apart end surfaces
{20, 22, 46) thar provides a
restoring  force thersbetween
if forced toward one another,
this restoring force provided
by a resilient band (302, 30b)
extending between the opposite
ends of the truss (16) with a
plurality of motches (43a, 43b,
43c) located at each of the
ends thereof. The notches (43a,
43b, 43c) exceed at least a third
of the thickness of the band
{30a, 30b) and may comprise a
separation (82, 82', 82°, 82",
82") at the location thereof
between selected portions of
the resilient band (30a, 30b)
with this separation (82, 82°,
82, 82", 82'") surrounded by
a corresponding separation edge
thereabout intersecting a first
surface of the first resilient band.
A second and similar band may
also be provided in the truss
(16).

B ey T

R TR TN TR FRFRE R R T o r e e iy ok § & & ® S ehERg S NP
i SR kit b b d S 2 S S S a2 2 0 2 2 Sk 0 S LTSS LT P



